In [1], I. N. Vekua propose the Poincaré problem for some second order elliptic equations, but it can not be solved. In [2], the authors discussed the boundary value problem for nonlinear elliptic equations of second order in some bounded domains. In this article, the Poincaré boundary value problem for general nonlinear elliptic equations of second order in unbounded multiply connected domains have been completely investigated. We first provide the formulation of the above boundary value problem and corresponding modified well posed-ness. Next we obtain the representation theorem and a priori estimates of solutions for the modified problem. Finally by the above estimates of solutions and the Schauder fixed-point theorem, the solvability results of the above Poincaré problem for the nonlinear elliptic equations of second order can be obtained. The above problem possesses many applications in mechanics and physics and so on.
Formulation of the Poincaré Boundary Value Problem
Let D be an  -connected domain including the and . In this article, the notations are as the same in References [1] [2] [3] [4] [5] [6] [7] [8] . We consider the second order equation in the complex form 
in which are non-negative constants.
3) The Equation (1.1) satisfies the uniform ellipticity condition, namely for any number u and w, U 1 ,
with a non-negative constant .
0 Now, we formulate the Poincaré boundary value problem as follows. 
in which  is any unit vector at every point on   ,
where , 
Re , 
are distinct points, and
are all real constants satisfying the conditions
for a non-negative constant .
Estimates of Solutions for the Poincaré Boundary Value Problem
First of all, we give a prior estimate of solutions of Problem Q for (1.6). Theorem 2.1. Suppose that Condition C holds and ε = 0 in (1.6) and (1.7). Then any solution
Noting that the solution   of Problem Q satisfies the equation and boundary conditions 
in which
is a non-negative constant. Moreover, it is easy to see that
Combining (2.6)-(2.10), the estimates (2.1) and (2.2) are obtained.
Theorem 2.2. Let the Equation (1.6) satisfy Condition
C and  in (1.6)-(1.7) be small enough. Then any solution     of Problem Q for (1.6) satisfies the estimates Re , ,
Moreover from (2.6) and (2.7), we have 
If the positive constant  is small enough such that Combining (2.8) and (2.18), we obtain .
which is the estimate (2.11). As for (2.12), it is easily derived from (2.9) and the second inequality in (2.17), i.e. 
 is continuous and bounded 
And the inequality (3.1) is obviously true. 1.1) satisfy C Theorem 3.2. Let the complex Equation (
ondition C, and the positive constant  in (1.6) and (1.7) is small enough.
is sufficiently small. 
stated in (2.11) and (2.12).
 
here M 6 , M 7 are constants as w
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